Abstract: Public distribution system (PDS) provides subsidised food grains through a network of fair price shops (FPS) to ensure food security for the poor people. PDS fraught is with many difficulties due to several constraints. Structural equation modelling (SEM) was applied to test the causal relationships between constraints and performance. A survey containing Likert-scale questions was conducted to collect data from 400 household who had been purchasing food grain from the PDS. Six constructs were identified in the study namely targeting error, information asymmetry, delivery mechanism, customer satisfaction, cost and performance. Results indicated that the existence of a statistically significant relationship among constructs. These findings suggest that the performance can be improved if some corrective measures are taken, i.e., to reduce cost and improve customer satisfaction in order to the realisation of the objective of ensuring food security for the poor.
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Introduction
When every nation attains food security for its people, there begins the journey towards prosperity. Food security for a country means sufficient quantity of essential commodities produced, stored properly and made available to all of the people, especially the under privileged sections. In India, food security mainly focused on supply of food grains and the medium was public distribution system (PDS). PDS is a rationing mechanism that entitles households to specified quantities of selected commodities at subsidised prices. In other words, it is an instrument for ensuring availability of certain essential commodities for consumption at subsidised rates to the people, particularly the poor (Ghumaan and Dhiman, 2014) .
The centre and states share the responsibilities of identifying the poor, procuring food grains and delivering to beneficiaries (Balani, 2013) . However, PDS has come under severe criticism for its urban bias, its ineffectiveness in reaching the poor and its inefficiency with reference to cost of distribution. There are several developing countries including India achieved food self-sufficiency but a large section of the population still faces the risk of food insecurity. If PDS could be managed properly, it has a direct impact on nutrition. Nakkiran (2004) states that, it is not possible to neglect the PDS in India, because majority of the Indian population are living in rural areas and their standard of living is also poor and they cannot afford to pay the prevailing market prices for the food grains.
One of the main reasons for the failure to successfully implement PDS scheme can be attributed to the fact that there are many constraints which affect the PDS overall performance. Secondly, studies at some point in their analysis clearly mention the need to interlink the constraints, performance measures and overall performance of PDS (Basu and Das, 2015; Planning Commission of India, 2005) . Researchers have typically not addressed this issue. Challenges exist in terms of identifying appropriate performance measures for the analysis of PDS. Researchers have thus far been content in limiting their choice of performance measures. For instance, Planning Commission of India (2005) considers cost as an important measure of PDS performance. Customer satisfaction has also been recognised as an important dimension of PDS (Saxena, 2008) . The Tata Economic Consultancy Service conducted a study in 2000 to know how much food grains were diverted from the system. At the national level it was found that there was the diversion of 36% of wheat supplies, 31% of rice and 23% of sugar. Nakkiran (2004) on leakages in PDS found that not drawing and partial drawing of quota was substantially contributed for leakages.
Food subsidies have existed for more than five decades in many countries; these have also been much the subject of much evaluation and analysis. Quantity rationing has been preferred form of intervention in South Asia, food with work requirements in Latin American countries and price subsidies in some African countries. One reason for program choice could be that administrative and physical infrastructure to implement programs such as food stamps is much lower in African countries than in South Asian or Latin American countries. Food-for-work programs are currently prevalent only in a country with a low level of infrastructural development and a high level of poverty ration (e.g., Bangladesh, Ethiopia), whereas food stamps exist in countries which are infrastructurally more developed, and have a lower incidence of poverty (Banerjee et al., 2014) . Changes in the PDS over time have been driven by considerations such as fiscal tightness (e.g., Sri Lanka, Tunisia), poor cost-effectiveness (e.g., Philippines, India), and high inclusion and/or exclusion errors in targeting (e.g., Egypt, Brazil, India) (Subbarao et al., 1997) .
As the above mentioned information proves that the PDS is an important source for the livelihood of poor people with high potentials that need to be continuously improved, so it would be interesting to study the various aspects of performance of PDS. This study focuses on the impact of the constraint over the performance as the main idea is the improvement. There is no study to date has examined the interrelationships between constraints, performance measures and overall performance of PDS in a unified context. Since constraints have implications on performance of PDS and it becomes imperative to measure effects of constraints on performance. Therefore, the present study is of paramount importance to academicians and managers as the proposed framework is expected to uncover many neglected relationships that are of interest to policy makers in the context of a developing nation like India.
This study makes a major contribution to the body of research on PDS performance by presenting, and then testing, a new model of impact of constraints over PDS performance. This holistic model is based on a critical review of relevant literature and adopts an integrative perspective by examining the relationships between constraints and other influencers of PDS performance. Notably, given the paucity of knowledge relating to PDS in developing countries (Banerjee et al., 2014) , this study makes further contribution by focusing on India. The growing significance of PDS on poverty alleviation has been widely acknowledged (Khera, 2011) . Poverty is a problem which is faced by the people. In Maharashtra, the poor population is around 17.35% of the total population in the state. The percentage of below poverty line (BPL) people throughout the country is almost 21.92% (Balani, 2013) and food grain demand that are estimated to triple over the next coming years as the National Food Security Act (NFSA) has been notified on 2013 which provides subsidised food grain up to 75% of the rural population and up to 50% of the urban population at the all India level under PDS. As the main objective of PDS is to provide safety net to the poor against spiralling rise in price but the responses from several kinds of literature showed different picture and unearthed that PDS is suffering from problems like leakages, poor quality and non-availability of controlled as well as non-controlled articles. Therefore, it is very significant to study the extent to which the poor population in Maharashtra makes use of the benefits provided by the PDS. Based on the above pertinent points, this study assumes national relevance as the PDS is even though the geographical area of the study is limited to poor people settlements within three districts of Maharashtra. Figure 1 presents the framework developed in this research based on literature review. The research framework proposes that targeting error, delivery mechanism, and information asymmetry has an impact on customer satisfaction and on cost. Customer satisfaction and cost has an impact on performance. A detailed description of the development of the constructs is provided in the following paragraphs. The expected relationships among targeting error, delivery mechanism, information asymmetry, customer satisfaction, cost, the performance of PDS are discussed with supporting literature review. Table 1 list the six constructs used in this study along with their definitions and supporting literature. Hypotheses relating these variables are further developed. An assessment of delivery mechanism and cost of delivering food grain to beneficiaries to gauge progress toward predetermined goals.
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PDS supply chain constraints
A constraint is anything that prevents the system from achieving its goal. There are many ways that constraint can show up. There is at least one but at most only a few in any given system. Constraint is in evidence when the demands more from the system than it can deliver. Analysis of PDS shown, there is a demand for food grain and revealed there is several constraints in implementation. This constraint includes the inaccurate identification of households (targeting error), delivery mechanism and information asymmetry of food grain from the PDS supply chain.
Targeting error
Targeting means identifying food insecure communities and reaching households with food assistance is the central element of all food aid operations. There are two types of errors that occur in any targeted welfare programme due to imperfect measurement. Errors of wrong exclusion (type I errors) refer to the exclusion of genuinely poor or deserving households from a programme. Errors of wrong inclusion (type II errors) refer to the inclusion of non-eligible persons or households in a programme. Jha et al. (2013) indicated that the PDS is not well targeted in some instances, that both the poor and nonpoor get subsidised food grain by the PDS. According to Balani (2013) , PDS suffers from nearly 61% error of exclusion and 25% inclusion of beneficiaries, i.e. the misclassification of the poor as non-poor and vice versa. She further mentions that urban people were getting more benefits through PDS than rural and tribal people. Dutta and Ramaswami (2001) and Khera (2008) found that the error of exclusion occurs when the poor are excluded because of lack of geographical coverage, food grain may be preferred from the open market than PDS due to higher quality and greater convenience. Other reason may be, since ration entitlements can be accessed only once every fortnight, the poor households may not have incomes that permit savings for even this duration.
Information asymmetry
Gupta (2005) stated that information is the key to ensuring target delivery and maximum benefits to the beneficiaries. It is the information asymmetry that has hindered beneficiaries from authorities and local governments. The exclusive hold of government authorities and other vested interest over the information is the primary reason for largescale corruption. He also mentions that the solution to the problem must involve a free flow of information to the public domain which would empower general public to pressurise the authorities to deliver in accordance with the beneficiaries due rights. Bedamatta (2006) found that access to PDS in villages was restricted primarily due to lack of information regarding entitlements from PDS. Due to lack of accurate information on an actual quantity of food grain entitled per ration card from PDS as well as absence of ownership of ration cards, the per capita levels of consumption of food grain from PDS was much below the monthly allotment. According to Rao (2008) , faster and accurate information may help to the government for strategic decision making in order to bring transparency in PDS scheme.
Delivery mechanism
According to Saxena (2008) , the PDS has not made any impact on nutrition levels in some States because of lack of infrastructure. According to Garg and Sundar (2013) , the PDS has several well-documented problems such as lack of transparency, accountability, poor governance and poor service delivery mechanisms. They have been made several suggestions for improvement through technology intervention. The PDS suffers from the leakage & diversion of food grains during transportation to the ration shop and from the ration shop itself into the open market (Balani, 2013; Gyan, 2011) . Planning Commission of India (2005) found that about 57% of subsidised grain does not reach the target group, of which a little over 36% is siphoned off the supply chain. The transportation of food grains from FCI to Block Level Storage Points, which is usually undertaken through the district-wise private transport contractors through tenders is an important source of pilferage. However, the bulk of the pilferage happens from block level storage point to the doorstep of the fair price shops (FPS) (Chugh and Raju, 2011) . A detailed study published by Srivastava (2013) among 2,250 households across 120 villages found that multiplicities of agencies, poor coordination and low administrative accountability have combined to cripple the delivery machinery.
PDS performance measures

Cost
Cost is the expenses associated with providing food grains to the customers. In order to make essential commodities available to the customer at uniform selling rate, the expenditure on transportation of food grains from FCI depots to FPSs born by Government. According to Planning Commission of India (2005), PDS is a less efficient mode of transfer food grains to the poor. The delivery cost of food grains is higher than the market prices in most of the States. They further mention that the leakages and diversions raised the delivery cost in the sense that for every kilogram of food grains delivered to the poor. In addition to minimising leakages and diversions of subsidised grains through reform measures, there is the need for bringing down the economic cost of grains through rationalisation of the cost structure of handling food grains (procurement, storage, transport, etc.) through public agencies. Jha et al. (2013) suggested that careful attention must be given to reducing transaction cost, long distances to be travelled, long queues and waiting period, and under-weighing by FPS. Information technology can be used to reduce delivery cost of food grains. According to Khera (2011) , the main problems mentioned by FPS dealers include low commission and volume. Commissions paid to dealers are very small. Further, the introduction of the PDS has meant that the volume handled by ration dealers has shrunk by approximately 70% and corruption at every step ration dealers have to pay some speedy money for getting a license. Based on this literature review, it is suggested in this study that targeting, error, information asymmetry and delivery mechanism exert indirect influence on PDS performance through cost of delivering food grain to the customer. Thus the following hypotheses have been formulated in this study:
H1 Targeting error significantly influences the cost of providing a food grain to beneficiary.
H2 Information asymmetry in the PDS significantly influences on cost of providing a food grain to beneficiary.
H3 Better delivery mechanism positively influences the cost of providing a food grain to beneficiary.
Customer satisfaction
Customer satisfaction is a person's feeling of pleasure or disappointment resulting from comparing a product's perceived performance or outcome in relation to his or her expectation. Customer satisfaction is one of the important issues concerning PDS, which is justified by the customer-oriented philosophy and principles of continuous improvement. The quality of service is become an important aspect of customer satisfaction. Paulrajan (2013) suggests measures to improve the service quality dimensions of the PDS, which helps to improve the perceived level of consumers' satisfaction level. Iyer (2011) focuses on satisfaction of customer at various levels towards PDS and found that problems like leakages, poor quality, under weighment, non-availability of controlled as well as non-controlled articles during certain times, non-availability of ration cards, bogus cards, etc., affect the efficiency of the system. Mahendran (2013) identified cost of product, quality and quantity of product, availability of product, essential of products, adequacy of products, depended on products, truthfulness to the poor, ability to buy the product, corruption in leakages, black marketing, and some ration employees are uncooperative to the poor etc. Sawant and Jadhav (2013) calculated the satisfaction level to assess the performance of PDS in Satara district. This revealed that only 29% peoples are satisfied with the current PDS. Most of the people are not purchasing anything from FPS due to the bad quality of commodities supplied by the shop. It is found in the study that current PDS fails to ensure timely supply of commodities with good quality to the FPSs and it is not reaching to the needy section of the society. Planning Commission of India (2010) has discovered that many FPS owners created a large number of bogus cards and distribution of food grains has been highly irregular and diverse in various states. According to Dhand et al. (2008) , manual methods should be replaced by computerising processes to improve customer satisfaction. Hence, the following hypotheses have been developed in this study:
H4 Targeting error significantly influences the customer satisfaction towards PDS.
H5 Information asymmetry in the PDS significantly influences the customer satisfaction about the availability of food grain in FPS.
H6 Better delivery mechanism positively influences the customer satisfaction to purchase the food grain from the PDS.
Performance of PDS
According to Kaplan and Norton (2007) , the organisations continually need to improve their performance and thus they have to do their best to reach the performance excellence. According to World Food Programme (2006), the performance of the PDS is the worst in food insecure regions, partly because the system suffers from organisational, logistical and managerial infirmities, but mostly because the low purchasing power of the targeted clients depresses off-take. The performance of PDS can be improved if some corrective measures are taken to reduce delivery cost, bring in transparency in the delivery mechanism, reduce subsidies and make the operation of retail outlets financially viable. Ray and Ishita Aditya Ray (2011) analyse the availability, storage, procurement of food grain, assess the performance of PDS, identified the discrepancies in the system. Kumar and Kushwaha (2015) found that 60% of children in India are underweight and malnourished and as a total 21% of the total population is malnourished; still the availability of food remains a problem for many households in India. Poor transportation system, lack of storage facilities etc are said to be the main reasons why food distribution in India is so poor. Kumar and Mohanty (2012) found that the failure of the PDS has been primarily due to corruption and the important reasons attributed to this are appointment of dealers on political lines and no provision of margin to the dealers. Dutta and Ramaswami (2001) stated that, utilisation of the PDS is an outcome of household decision which in turn can be thought as a function of characteristics relating to the household (e.g. local availability of ration shops, ease of obtaining ration cards, the issue price, the ration quota) as well as the prices of market goods that are close substitutes (e.g., prices of market rice and market wheat). Whereas, Kumar and Ayyappan (2014) suggested that food transfers through PDS have considerable impact on improving food security and thus should be further strengthened. Based on this finding, the following hypotheses have been formulated:
H7 Cost of providing a food grain to beneficiary positively influences on PDS performance.
H8 Customer satisfaction positively influences the PDS performance.
Methodology
Questionnaire design
The close-ended questionnaire was designed by adopting items from relevant literature to encourage participation in the study and to avoid response bias. Items were measured using five, seven and ten-point Likert's scale, where five, seven and ten indicates a positive view (strongly agree) and one represents a negative view (strongly disagree). According to Hair et al. (2010) , all the indicators for a construct need not to be of the same type. Structural equation model (SEM) is capable of analysing multiple indicator variables using a different number of scale points. The questionnaire items and their source of adoption are mentioned in Table 2 . 7 To what extent quantity of ration quota being provided to you from FPS.
Nakkiran (2004), Bedamatta (2006) and Khera (2011) 
Research design, area and subject of study
The data were collected as cluster sampling using a self administered questionnaire in three districts of Maharashtra (India): Amravati, Nashik and Thane. The BPL household from above mention districts selected randomly and the questionnaire was administered to them personally as well as it was sent to the potential participants by post. The questionnaire was accompanied by a covering letter from the researcher stating the goals and significance of research. The participants who received questionnaire by the post were asked to return the questionnaire by post in the prepaid envelopes with the return address. Inclusion criteria for the sample were that respondents must be PDS food grain users at the time of survey. Participation in the survey was completely voluntary. They were further informed that they have the right to withdraw from the survey study at any time and that they must be at least 18 years old to participate in the survey. Respondents were asked to complete a survey questionnaire based on their perception of PDS. Firstly, the questionnaire was pilot tested to detect weakness in the design and survey instrument; few revisions were made in the questionnaire on the basis of their recommendations. The BPL households were selected from two towns in Amravati district of Maharashtra state for pilot study. Further, a total of 500 questionnaires were distributed in the above mentioned three districts using group administration approach for on the spot completion of the survey. Group administered questionnaires allow rapid data collection and high response. A total of 450 questionnaires were returned representing a high return rate, i.e., 90%. However, among those returned questionnaire, 50 responses were discarded because ten of them were returned completely blank, thirteen respondents had put the same answers on all the Likert scale items, sixteen respondents mentioned that they had never used PDS before (i.e., not satisfying the inclusion criteria) and eleven questionnaires were partially answered (i.e., some questions and/or some parts such as demographic questions were left blank). Kline (2011) suggested that there should be at least ten cases per parameter. In addition, (Hair et al., 2010) recommended that a sample size of at least 200 and not exceeding 400 is considered appropriate. They further pointed out that when the sample size exceeds 400 to 500 participants the SEM analysis becomes too sensitive and almost any difference is detected, making goodness-of-fit measure show poor fit. In line with the above recommendations and assumptions, the main concerns of this researcher were to achieve a minimum of 400 usable responses. Table 3 provides the demographic composition of the sample.
Statistical analysis
The theoretical framework was analysed using Statistical Package for Social Science (SPSS) and Analysis of Moment Structure (AMOS) version 20. Two study model of SEM was followed in the study (Hair et al., 2010) . Firstly the measurement model was used to test the validity and reliability of the model and later on structural model was tested for the model fit and hypothesis testing.
Results
Measurement model: goodness of fit, reliability and validity
The measurement model provides the quantitative measures of the goodness of fit, validity and reliability for the constructs. In Table 4 , the overall model chi-square (λ 2 ) is 381.427 with 215 degrees of freedom. The p-value associated with this result is 0.001. But, the λ 2 goodness of fit statistic does not indicate that the observed covariance matrix matches the estimated covariance matrix within sampling variance. However, given the problems associated with using this test alone, and the effective sample size of 400, we examine other fit statistics closely well. The confirmatory factor analysis (CFA) results suggest the measurement model provides a reasonably good fit. In addition to these indices, the λ 2 /df = 1.78 was within the threshold level supporting these findings and thus it is suitable to proceed to further examination of the model results.
Table 4
The PDS CFA goodness-of -fit statistics Using Cronbach's α, internal consistency among the items was measured, the score ranges from .810 to .891 which lies between the acceptable limit of .7 and higher (Hair et al., 2010) . Further, the convergent and discriminant validity were measured. Convergent validity was measured on the basis of three components: composite reliability (CR), factor loading and variance extracted (AVE). The value of composite reliability ranged from .84 to .926 which implies that all constructs met the recommended criterion of .6 and higher (Hair et al., 2010) . The value of factor loading (.655-.903) was well above the recommended level of .6 (Hair et al., 2010) . The value of AVE ranged from .658 to .759, which also met the acceptable limit of .5 (Hair et al., 2010) . The detail of reliability and convergent validity are outlined in Table 5 . The square root of AVE of each construct was larger than the correlation between the constructs which ensured the adequate discriminant validity (Hair et al., 2010) . It can be summarised that the theoretical model represents an adequate validity (convergent and discriminant) and reliability. The details of discriminant validity and descriptive statistics are mentioned in Table 6 . 
Structural model: goodness of fit statistics and hypothesis testing
The structural model shown in the path diagram in Figure 1 can now be estimated and assessed. To do so, the emphasis first will be on SEM model fit and then whether the structural relationships are consistent with theoretical expectations. The information in Table 7 shows the overall fit statistics from testing PDS performance model. The λ 2 is 446.124 with 222 degrees of freedom (p < 0.05). The model CFI is 0.951 with RMSEA of 0.05. All other fit indices were well above the recommended criteria (Hair et al., 2010) . On the basis of the above results, it can be inferred that the proposed theoretical framework represented a good data fit. These diagnostics the model provides a good overall fit. We can also see in Table 7 that overall model fit changed very little from CFA model. Table 7 Goodness-of-fit measures of PDS performance model We next examine the path coefficients and loading estimates to make sure they have not changed substantially from the CFA model (see Table 8 ). The loading estimates are virtually unchanged from the CFA results. Only few estimated standardised loadings change and the maximum change is 0.014. Thus, if parameter stability has not already been tested in the CFA stage, there is now evidence of stability among the measured indicator variables. As we would expect little change in loadings, the constructs reliabilities are identical as well. 
Hypothesis testing
The result of the SEM are depicted in Table 9 , which suggest that targeting error had a significant positive influence on cost of delivering food grain (β = 0.235, p = 0.001), and on customer satisfaction (β = 0.191, p = 0.001). Similarly, delivery mechanism also had a significant positive influence on cost of delivering food grain (β = 0.322, p = 0.001), and on customer satisfaction (β = 0.270, p = 0.001). Furthermore, information asymmetry had a significant positive influence on cost of delivering food grain (β = 0.126, p = 0.021). Hence, H1, H2, H3, H4 and H6 were all supported in this study. Furthermore, the standardised coefficient demonstrated that the influence of delivery mechanism on cost of delivering food grain was greater than the influence of targeting error and information asymmetry on cost of delivering food grain and customer satisfaction. However, the influence of information asymmetry on customer satisfaction was not significant (β = 0.089, p = 0.104); thus H5 rejected. As expected, cost of delivering food grain (β = 0.400, p = 0.001) and customer satisfaction (β = 0.412, p = 0.001) significantly positive influence on PDS performance. Thus, H7 and H8 were both supported. 
Discussion
The primary objective of the research was to identify the factors that determine the performance of PDS. The study has developed theoretical framework based on literature.
The results showed that targeting error, delivery mechanism and information asymmetry significantly influenced the cost of providing food grain to customer through PDS. Similarly, targeting error, delivery mechanism also significantly influence on customer satisfaction whereas, information asymmetry failed to show any significant influence on customer satisfaction towards PDS. The findings suggested that PDS cope relatively well with delivery mechanism emerged as the most significant determinant of customer satisfaction and cost of delivering food grain to customers among the three constraints (Iyer, 2011; Mahendran, 2013) . Further, consumer's satisfaction toward PDS was also determined by error in targeting the poor people. This signifies the importance of reducing targeting error while selecting the correct beneficiaries for PDS food grain. Targeting error also emerged as the significant predictor for cost of delivering food grain to customer. This is consistent with Dutta and Ramaswami (2001) and Khera (2008) , which stated that the identification of poor households is fraught with problems due absence of reliable data on people's incomes, reaching poor households which implies diversion of PDS benefits to unintended beneficiaries and hence, raises the cost of delivery and burden of budgetary food subsidies. This shows that implementation of PDS is plagued by large errors of exclusion and inclusion because of identification errors, non-transparent operation, lack of geographical coverage. Therefore, targeting error has affected the functioning and economic viability of the PDS.
Delivery mechanism is a set of processes and procedures which ensure that objectives of PDS become concrete actions on the ground. It has emerged as a key factor in improving the customer satisfaction as well as reducing the cost of providing food grain to the customer. Garg and Sundar (2013) also argues that the PDS current system has several well documented problems such as lack of transparency, accountability, poor governance and poor service delivery mechanisms. Delivery mechanism can be improved through technology intervention. Previous research has also argued transport and rental costs constitute about 44% of the operational costs of FPSs which affect the delivery mechanism.
The information asymmetry in particular had a profound impact as it made a contribution of 13.55% to the explanatory power of the proposed network. The relationship between the information asymmetry and cost of providing food grain to customer validated the findings of Planning Commission of India (2010) and Garg and Sundar (2013) . The finding suggested the importance of information continually to reduce and/or maintain costs for providing food grain to customers. Information technology role is so great, it often has the power to position the PDS to deliver food grain to beneficiaries and empower PDS to higher levels of performance and lower cost. But, information asymmetry did not show any significant impact on the customer satisfaction for purchasing food grain from PDS which implies that the customer's are restricted to take benefit due to lack of accurate information on actual quantity of food grain entitled from PDS.
A positive correlation between cost of providing the food grain to the customers and PDS performance was noted. This is in line with the study conducted by Khera (2011) who found support for the hypothesis that reduction of cost of providing food grain is positively related to PDS performance. High cost of delivering food grains reduces the performance of PDS (Planning Commission of India, 2005) because the delivery costs of grains selling through PDS are higher than the market prices in most of the States. This is due to the leakages and diversions which raised the delivery cost in the sense that for every kilogram of food grains delivered to the poor. In addition to minimising leakages and diversions of subsidised grains, there is need for bringing down the economic cost of grains through rationalisation of the cost structure of handling food grains through public agencies.
Customer satisfaction also emerged as the significant predictor towards PDS performance, accounting for unique contribution of 12.40% in explaining the proposed framework. This finding is consistent with Paulrajan (2013) , which stated that customer satisfaction to purchase food grain from FPS positively influences the PDS performance. Government has taken all effort to make the system more effective and ensure the availability, affordability and accessibility of PDS food grains to the poor. But the responses of sample respondents of this study shows different picture and unearthed that PDS is suffering from problems like leakages, poor quality, non-availability as well as non-controlled article which affect the customer satisfaction. Iyer (2011) and Mahendran (2013) reported similar results and argue that customer satisfaction is factor influencing the PDS performance. In summary, customer satisfaction was found to be the major determinant of the performance.
Conclusions
The current study investigated the effect of customer satisfaction, cost and external variables (i.e. targeting error, delivery mechanism and information asymmetry) on PDS performance, which provides a conceptual framework to explain the customer views on PDS. It was important to understand why customers accept or reject PDS and identified those factors that influence the performance of PDS. This research study intended to address this issue by developing and testing a structural model of PDS performance. The proposed model in this study was based on constructs from literature review. The model was then tested against data from 400 customers from Maharashtra state, India, using sophisticated statistical software packages, such as SPSS/AMOS version 20.0.
A positive effect was found of targeting error, delivery mechanism and information asymmetry on customer satisfaction and on cost of delivering food grain. Also there is a positive influence of customer satisfaction and cost of providing food grain on PDS performance. The targeting error has a positive influence on customer satisfaction as well as on cost of delivering food grain to the customer. The cost of delivering food grains will reduce and customer satisfaction will improve when the targeting error reduces. The main benefit of targeting the poor is that it potentially saves money by reducing the inclusion error of distribution of food grain to undeserved people. Support was found for delivery mechanism and customer satisfaction relationship. Similarly support also found for delivery mechanism and cost of delivering food grains to the customers. It means that there is an urgent need to improve delivery mechanism to minimise leakages and diversions from the PDS, which are estimated to be very high. Leakages and diversions raised the cost of delivering food grains which in turn affect the PDS performance.
The current research also investigates the effect of information asymmetry on cost of providing of food grains. In order to reduce the cost of delivering food grain to beneficiaries, the PDS should use information technology that is transparent and easily accessible. Thus by providing empirical evidence of the said relationships, this study offers useful guidelines for measuring and reducing the cost, facilitating further research in the area. A positive relationship was noted between customer satisfaction and performance of PDS. Thus, the ability to improve the customer satisfaction is important for PDS and can have a major impact on the performance. Again support was found for cost of providing food grains and performance hypothesis. In short, the finding of the study suggest that reducing targeting error and information asymmetry and improvement in delivery mechanism, enhances the customer satisfaction toward PDS and reduced the cost of delivering food grain, which in turn translates into positive effect on PDS performance.
Managerial implications, limitations of the study and scope for future research
Findings of this research study have many managerial implications for different stakeholders such as the government, general public and designers of PDS. The unprecedented increase in the information technology and its benefits (e.g., communications and distribution) are compelling different organisations to develop systems that provide customer service to perform transactions effectively. Given the large investment in developing new information systems, an understanding of the factors influencing PDS performance is useful for the government so they can prioritise their resources in an effective way. In order to improve the PDS performance, government could organise motivational sessions and educate FPS owners how to provide service to customer through PDS. This would help to reinforce customer trust in the PDS. On the other hand, there appears to be a role for FPS owner and government; such that, the PDS must ensure that the food grain must be supplied to beneficiaries. In summary, the findings of this research study suggest that the government and other stakeholder should carefully consider the requirements and values of customer and ensure that the PDS effectively meet the needs of beneficiaries. Compatibility between PDS and the customer requirements will ultimately increase the performance. The study is limited to PDS performance. This could limit the generalise ability of results to other organisation. In this research, individual respondents in PDS were asked to respond to complex issues dealing with the PDS. However, no person in PDS is in charge of the entire PDS. For example, procurement managers are mainly responsible for procure food grains, and may be not in an appropriate position to answer the beneficiary/delivery-related questions; similarly FPS owners are mainly responsible for distributing food grain to beneficiaries and they may not have enough knowledge of entire PDS supply chain. Therefore, the use of single respondent may generate some measurement inaccuracy.
Future research could also be conducted to expand the research model by including additional factors. For example, viability of FPS has been found as one of the significant factor influencing PDS performance. Future research may consider other relevant practices and initiatives such as strategic FPS owners partnership, customer relationship, food grain coupons and cash transfer; new responsiveness dimensions such as delivery responsiveness and logistics responsiveness; and PDS characteristics such as PDS size, position in the supply chain, and number of tiers in the PDS supply chain, that may significantly impact the performance of PDS, which may be investigated or controlled for in future studies. Future studies may look into the effect of FPS owner responsiveness on specific dimensions of delivery performance such as cycle time, delivery speed, response accuracy, dispatch errors, and delivery consistency to get a bigger picture of the impact of delivery mechanism on the overall PDS performance. This research has developed an integrated model that provided systematic way to understand the PDS performance, several beneficial areas for future research, however, remain to be explored. Future research is needed to further consolidate and expand the role of the private sector in the critical areas of poverty reduction, employment generation, and development of rural infrastructure. Future research may apply or replicate this study in other supply chain network, such as hospital, defence, railways etc. This would be valuable in establishing the external validity of model.
